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(57) Abstract: 


PROBLEM TO BE SOLVED: To provide a new sold or 
gel electrolyte having excellent manufacturing property 
and safety, substantially excluding a volatile organic COPYRIGHT: (C)2002,JPO 
solvent, and free from fluctuation of electrolyte 
concentration and the dispersion of property. 


SOLUTION: This electrolyte is a solid or gel and 
contains at least a cross- linked polymer obtained by 
reacting a compound with a hydroxyl group at the end, 
and a compound with an isocyanate group, and organic 
room temperature fused salt. The 
battery is formed using the electrolyte. 
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o) i o m&mmiA*wmKtix%^-^mMm± 
i> m% $ ft t& i) , ^*o*«tjg#j * « ^ 

Tv±@ $ft"C^& IN. Papageorgiou e 
t a 1 . , J. El ec troche m. Soc, V 
o i . 143, No. 10, p. 3099 (199 

6) I o 

[0 0 0 9] ftiS, ^fijglfcfi&^MfcS-tf, 

±a<o y iiwmn^an * ^mmm%v®$an*w 
i~mm LiTts^ $ ft, !ss±ptmft 

*, p. 3 31 o L^L4t^, fe**#!gffl±l»*ife^ 
(0 JMfrft 4 ffi 7F It 4 $ ft T v > 4 v > (0 ^Utt-e * 4 o 

[ooio] mmmztoii 

L, WTO E W Svlt=S:»«ti- So BP*>> * 

CL t "C ;£> •?) o 
[0011] 

^cofS*, ±SEOi«l±, TEO#g<l>-< 
4>tcio-C38SS*t4C:i:t»JlL, T?S93£:5£l£1" 

< 1 >4?4 < t *»»=*«j6t*+4ft#«t 4 V 
[0012] < 2 >lffl!B3ftfiK7k»*&*1-*ffc£», 


(3) #BB 2002-298935 

4 

[0013] < 3 >mrtE*»tC*»**#1-*ffc^« 

**, tehr* (i) -e& U ^r* 
ti/>yj3- ;Hf *{£ -c* s - 1 * tf IS t -T ^ itrfE< 
l >xi±< 2 >iHB*W>*JMCe** 0 
-ft* ( i ) 

- (CR 1 R 2 -CR 3 R 4 -0) nH 
(HRS (1) R' ~R 4 l±l>^ftjiOk«)fi\ 

70 ft-to ) 

[0014] <4>^f$mst, wifiimst, frie* 
me s wKWiRiift o m t^ttJt $ ft t ^ ^ s 

t5\ ote< 1 >~< 3 xo^'t'nfrr~tm<nwmKz$ 
# l -c 4- ^ t t #*stf fc^i* 1 ?* h o 

[0 0 15] 

[0016] mn) ^mn^mmm, pit < t 

SfiitRtla t * L T 4 & Q ff^X l± ^ JUKff-e* S 

^ttCffift, l«lRift*co^tJj, SWItt^;^-^ 
* ? 4v\ ffa4@ff°gv^i±y;v^(om«¥R-i:-*So * 

? n fflS-lft & w fc v L * # L . K 

to 

[0017] — 

*1-Sffc^»tv»o^aifl|ElL.^4^S«55-l±, ftJEI" 
S*«jEft* : f»0«jfittO«^*»<b, ^-ft-fft, ifcR 

40 fc{±, <h tJK«)av>S|*T, MilfliS (2 5*C 

[0 0 18] *««a*»jai-4ft^Rli>t Ltl±, * 

50 ^»*RIft- tifiibZo MM&KfcititimTxmftZ 


5 

[0019] iftiPRiL^fTTKiettsoa^^-frt 

LTI±, -f V->7*- h* ; 7 5 y*t -f v-> 

Tf- - hS ; H'-^it t Kn + yy'J JU* ; mifhh 

[0020] Y vvr^-f***1-*ft^«i:Lr 

i±, ^ * >mj&m-& < oft'&ft^HftstL-cis f) , 

•en * ffl v > & C <h t5 ? pTh^'*> & o m x. If, h U W > v 
V •> 7 * - h , ^ f- V y V -f V •> 7 h , 

i:ftib<0 , * * o l± it 1 1tSO tKK* £ * 

->7*- f<7) Y v->7^^3l:fr^ ? #i:ffi L^o i 

ISWittMb^tffl^OTWi U\ 
[0 0 2 1 ] *»i:*9l*S:*-*-4^!|jjt LTIi, S 

^ (■x^-UV^ij a-^, T'ntfl^^^'J 7'f- 

; ^-ffi7^n-^W.ab^v>(i^ffi7 j. / 

(t'J^^yif*-) fttrx^iZ-^A, ( h 'J x 
( * >j n"+ * v -J°u }£>l ) it? >J -fc U >•*) ; ***** 

^-i] i^? >m.^tf¥nfbti2> 0 ztib # 

U , TE-tt^: ( 1 ) -e* S *i* *i£ * *tr * 'J =f 7 * 40 

# b til mwh z>^\i.¥)vom&*^\ %f<r>&x\ 

if* u>„ 
Hte*: ( i ) : 

- (CR 1 R 2 -CR 3 R 4 -0) nH 

[0 0 2 2 ] (1) tf, R 1 — R 4 li, *ti**M 

jtujjcfcflf^, Anyygf, KXft^l-i ooRft 
tK«SS fcll^r nK^^&ffc**S£#c U n (± 2 

- 1 0O3ES:**-to 50 


#12002-298935 
6 

[ 0 0 2 3 ] M^'?tt:v : : 1 0Oj&ffc****fc«±^r 

h ij 7^tn^^;H6, ^Jfyxf)H, x7/xf 
[0 0 2 4 ] *»U***«:*i-4<t^»t LT(±, * 

3-6 mG-t&it&wit, jm&z 2 

* 4: 2 IS O A 4 f b 7 a^ * ffffl L , * MDP t 

[0025] $f>t;, 3*%**RE*fTTlRU, S# 

mKmm%Kfc&& M*.a. *M&m am<?>& 
[0026] mttimiafcpr&fcKjeteS* 

4fb^»^4f* LW»«fc LTI±, t'J J7^JrV>7"^ 
n-)K/7)l-^U-fiK f J 3"7^^rU>^*^3 

')^, tFnJfy^f*ff7tKD77>, 
(t Kn + yxf b, t: Kndf ->7"n t: 

W>77-*'^->, N- ( t Kn#y7"n bf tfnu 
K>< Y^)ff-)V (t Kn + y7*f*) 7>€x7A 
il, N- (HKn^yxfM t: 'J v — 7 AtM, 1, 2 
(t: Kn^v7°ntf;i/) = ^v'') 

Ail, y'7'f* (tFn + yT'f^) 7t77i-H 

7) 5 W^n4 0 EJ£tt*t I1i<7)**i-4fb^»w^fi 
U>aSfli]*i±, S«R)£i:44^**t-itL, 1-3 0 
i L^mwHi. 5-2 0**% 

"C^> o 

[0 0 2 7] *#iDKlEl±-«fl«J^»±gfi-C«)iifi 1 'tS 

3 0 - 2 0 0 ICiflfri L < , 5 0 - 1 5 0 CtJU f) S 
[0 0 2 8] E#JDKJo(-ttffli-4»«ti: LTl±, 3® 

75 >i3i^fi^(7)^/sfb-g-ft^n'btL-rv^^\ # 


7 

y'T-tf - m Wy'7 ^ * ^ X X'f§2*f$^j j L V > Q 
[0 0 2 9 ] *»U****tf+*{t£tofc'f V->7* 

t±, 1:10-10:1 o«Hi*g***f i L < , i OJtfi 

L < ii 1 : 2 - 2 : 1 oIeHT'^^o 

[0030] ittinu-^ajitfr (**RiEu435»4« 

5t) flx.tf, ^tilctltmfiiWl 

ft****-*-***) g ati t\ nrffl#j*ffli»T4 *fi 

7nt° K 7*^ b > # - - K v ^ 

•f-fl' K ->'xf K 
^tj-*'*- K foM^Xfil'S ; 7-tr h- h U 
;K 7n tf h U ?n/;M))k * h ^f/Vn 
tft- h 'J >k ^> V- h 'J >k ^co- h 'J ;m ; 7* 

7;u^-n-^^->;u7-fcf-- h , ^AJ^'^Rxxf * 
US ; N-^f)i-*7 , D7i' ? a , N-^f-;nfn'j K 
>, N, N-y h7 5 K, %C07 5 K« ; 

\s s 7 1) a — fri/j f7K f F 7 k KD7 

v >, ^f*rh7t Fn77/> ^(ox-'r^W ; X 
^*7>, y^f)U*.t + ->K, SfOiH *>JhVc& 
VfaWt ; MJ7f;l-7tX7x-|- > h'J7i-)l7tX 
7x-K hij7"h + yif )l'7tX7i-K MJ X 

( 7"n *7f;H 7 * x 7 j. - h ^co'JS^-x x t ;ns ; 

[0 0 3 1 ] *#iraS:)!c.«:ilEJt §«-ci»* 

tt»£^tr»ffifc fcgiJ^lifflfcU H^CT^HfbHT 

[0 0 3 2 ] — 

Tli, 'f ? rv* 1 ) 7 Ail, k- 'J v-7 Ail, kin 'J v- 
7Ai& ItvU, Vol. 48, No. 4, 


(5) #P3 2002-298935 

S 

p. 37 (2000) ; A. B. McEwen et 
a 1. , J. Electrochem. So c. , Vo 
1. 146, No. 5, p. 1687 (2000) ; 
P. Bonhoteet a 1 . , long. Che 
m. , Vol. 35, p. 1168 (1996)1 

Jt (WiSafiifitil : t±, ioo : l- 

1 : l ooftHrt-e** L<> iWH< 
/o (± 5 o : l - l : l oiSHfi-t;* •) , s h nfcF i L < (± 

2 0:1-5:1 cojSHrtt-^^o 
[0 0 3 3 ] — -v<r>\t— 

hZ a WcMjtVsh LTffi L < tl, 37tt 
Lil, Nal, KI, Csl, Cah, Mg Iz^W 
|7^37jL!fe, 3 4®-f 5 TV'J 7Afb^%<7)3 

7ft»il, 4iRtru v--7Afb^»<7)3 7fb»il, rl- 

7 7)u + ^7>^-7Afb^o3 7'fb^i£, ^ ; H« 

20 tL i Br, NaBr, KB r, CsBr, CaB 

7Afb^fto*fbftil, 4«keu v-7Mb£fto*fb 

ftil, r h 77^ + ^7>^-7Afb^ft<7)^:{b»iI^ 

$ ; 7iD v7>Hil-7 x 'J ->7>Ki!> 7xD-b> 
-7i'Jy-7 A il^cO^Sff 1W ! 7 ^ * )l v X ;U 7 

/>t^/>^, ***iff>#li 0 3 7 

7)>-77^*«M?aitSl!ilw*^(:(i, S1J7I, BEffc«7C** 
[0 0 3 4 ] Kfb*%i>K3iJttS»ffc*t«7nffto«f 

i Lv>#ftjt (Kftft: : mitm a. 1 : 1 0 onm 1 

0 0:1 OlEHrt-C* *K ii)KL<lil : 2 0 7^^ 

20:1 wftHfi-e* 0 , $ ^ l < a 1 : 1 077 
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[0 0 5 9] -ft^C ( 2 ) + , m!±l-3 n (i 

0 J tilt 1 <W!ES£SL, L 1 liC 1 , Br, I, C 

n, scn, ncs, tf ■] •y>^o#)isefi : f- > i^ii 

T-fcf^T-t h >3t, 7*+«'7-tF7-tf-HS, * 
f3-* v ^-t - JUP, kf kf i) 5 v > kf k? 'J >" 
>«, ^fr&IMISfia^ffiEfl^fciiU L 2 iiXU i 
L 3 li^ft^ta&£U, ^f/'J/-;HS, kfkf'J5y> 
®, kf kf 'J v > fp„ ? - kf 'J v )im, v kf 'J v >U M 7 
v*>JJH, vkfvy^ h 'J 7 Qn&mS.tiLttfi 

to 

[0 0 6 0] ±E*T-*£»#*fe*O*flE0lfc LT 
li, ttx.lf, #WRrlHM 9 2 7 7 2 l-f-Wffl* ; M. 
K. Nazeeruddin et a l. , Che 
m. Commun. , p. 1705 (1 9 97) ', H. 
Sugihara et a 1. , Chem. Let 
t . , p. 1005 (1998) I M. K. Nazee 
ruddin et a 1 . , J. Am. Chem. S 

oc. , p. 719 ( 1 9 9 8) ^izim<ni>mm^f 

fe5^<7)*#«t LTIi, 1$H2 0 0 0 - 2 2 8 2 3 4f 

[0 0 6 1 ] **ft:**tlfe3fS*iR#S-*a*Si: LT 
li, fe5BS:aSi}S#J^»)B! 5 
ft £ «if -T 4 o fe«<o^#(±mST 
fiotU^L, sn»LTffoTt iv\, *qs*<7)fe* 

fiillitt iv^L, *SSc£f#fflLTi iv> 0 fefEO 

%»»(±, ffMSffl^fWit Lt«l-el4 
[0062] feSfBif^^weci tm#**^^ s 

£i:ii, iifeoft^***iR«$*4w tHioTff* 

Mmt&tti LWfc#»i: LTIi, 

■taxrn>f Kffc&ft (fflxJf, ^rtWb 

[0 0 6 3 ] fe*WE[6]tt*»JI«L, mW^Sia^tffi] 


(8) 2002-298935 

(>-e§5o 30»^0*iR*$**«f* LWt^t L 
Tli, U >BgS^*lf^^^o i£, fe«£ML^ 
fti:, 7i>i, ->7>«, #^#>3*«*£fflt>"C¥ 
jgfttftcoflffi^&SLTi il> 0 ffiLi'7;/lt 
LTIi, kf'Jv>, 4-t e r t — 7-f )V kf 'J y > , *° 
U kf- ^ kf 'J y > #^*(f b a, fcf £ L V> -> 7 > II b L 
T li 7n kf )V h 'J 7 n n -> 7 > , 7x-^h')?on-> 
7 > , 7 x - ;v h 'J ^ h * v > 7 > , 7x-)Vv7f)l 

LTIi, n - ^®t%$ ? ^lf <b*lS<, 
[0 0 6 4 ] fe«£n&#$*&i;i)oTii, if, ~>7 
>*77-')> yffl d T*igf$mft*ffi L , is y v 
> * 7 7° > j > y SJ £ j> L T fe 3? £- £ £ S - t 
bTh^T#)^o fif i Lv>->7># 7 7°'J > y^JOWt LT 
ti, ?nnt>vJl/ h 'J ?nn->7>, ^nn^i>-y^ 
h 'J ^ h + '> -> 7 > , 7"n^ 7°n kf ^ h 'J 7 n □ -> 7 
> , 7 5 y 7°n kf )V Y 'J ^ n n -> 7 > , L Kn^f -> 7°n 

20 [0 0 6 5] *^o*m^b^m*Tii, *^coK 

[0066] *#^sfitcjt* t iiai'ts^*tci±, Ura 

Ttm b^^vtk ic i3 1 > T li , **ttij*ft:* f 2 W T h o 
T , i8**tt3:#tt1S ^ <b Tfc £ AW $ ■£ & 7j i L 
30 v> 0 zmms. ^|6]mftii7t*S*)-t414S**i-^- 

[0 0 6 7] 

immm] wt, *Mu*«if, ^^hcsk 

isv>T, *^li*ift15!l^Pfife?ti^i<7)Tlift <, i 
**iiaffcoftiaic i •) *IS^i;f£«o^M*iDx^ c 
fc^orf£T*6o 
[0 0 6 8] (Xlfeffl 1 ) 

1. mtf-9>^m.<nM 

40 ?f7Z\£>lZffitJ-? > (-r^|±», P-25) 15 
Sftffi, *4 o**«C, N-^-^;ukfn>; K>i olf 

«, iWRffl (TA- KU yfttl, TrironX-10 
0) 1 g, i:@2mm<7)#7*kf-X3 0 gtXtt, ^ 

[0069] 2. fe*iR*mfb^^>m« (**#m 

7 y « £ K - 7° L ^Rffc X X« * *ffi URJt /iitB^** 
14t77XS« (BW^ttS, /-MSft8fi/D) 


15 

tzo z<n mmnmrn n pi uts* t - f * m. o x x ^ - 

■tf— fcU «P»T-7£flj8t L, gfi-Cl 2B# 

WJiU£L£o wftfcfia^iai^tfFUAtU 5 0 

"CUT 3 OfrMftlfcLfco ftftLfc^, c i s-H'X 
("fyft->rtH fx (4, 4'->#^***->- 

2, 2'- tf tf; v>) Vf-WOii' 

(3xio- 4j eVJ7Kh l 5^Wfti*L, -e-o 

ft, 4 - t e r t - 77 ^ If 'J y/Cl 5 m i n Si! 

[0 0 7 0] 3 . ^m^ft^miiwft^ 

W^&Wl (It* : - 3 V) U*4 1-xf*-3 

;t7t-)H -f;Fi5gi:, 1 -77^- 3 -^T-^ 
-f 5 7 V" 'J •? £ 7 -f * y K 5 g t a fj % 0 . 5 g £ 
flMPStffco ^.<7)i§ifil 5 gi:, ¥M\M (SflSJ&kU 
fcLT, ^v->7 7- h*£3fflW-f£ift 

•>7^l-3ift (^E^ISflfL D-l 7 0HN) 
1. 2 gfc*»U*»**2fl*-*Sffi#ffc£»-C** 

ex (fj^+yxfjn fbtrx7^y-^A (=# 

ftJ£l*tt*, -a-i|?-*BPE-l 0 0) 1. 8g 
fc*»<frU .fc<«#LT*&-*iKfcLfco #fflft?TF 

■?i±, ;coiMi± lawoga-ct y;ufttsc: til* 

T'*4-/7'f*i>'7-t7- h £ 0. lwt %i&bnLfc 

(»«A) o 

[0 0 7 1 ] l?£0. 3 m<7)6#« £X/n° v 5"J > 7 

A L, 1 0 0ti:t3 0 frWimaMSS u igffiAtr* 
J; -?• 5 ^MS-eaEfttt* 1 * < ») YA>1tt& ^4 < 


(9) #1 2 0 0 2 - 2 9 8 9 3 5 

* [0 0 7 2] 4 . ftHfU b^m»<7)fFI5 

f# b fi tz jtmrnt^mit % isewemss* (adva 

NTESTttl R6 2 4 3) i:ISL, MtLTV 
-5->a^-?- (lljT*gtt«) AM 

i . 5<&»&-*:P§ft* i o ow/m^Tfe^fSUT** 

0 0W/m 2 O7fc£«BB#tU Wfflioi^l 0 ONfW 

70 £>, i!!7E(±6 0X2W%T-C''tT-?tz o %hixtzm^^l 
U^-to ft, ±IEf¥«*7f£, IM«oUtt:% 

[0073] i ) i A £ , y Mb 

ffj I ( Y 7 -> 7 3 jiff, tfX (*'J rf^S^T- 
SfttaET**) £ v 77 X X ->* 7-fcr - h ) I 

20 ^ft7t*tSUb^m*t*tlWl fcRttOfHItfro 
tz 0 f§f>ftfcSFffi*£*£Sl U^i" 0 ft> ±IBfFffio|«- 

[0 0 7 4 ] (it«fll 2 ) *jfcffl 1 ff)»9LA i , 

j&i§flk£ i 5 g oftt) •) i-*«»*J"C* ^n^fy-zn 
h i; 3 o gUlEHLfcft^-Siftfc L, 

»ift*»aA fc LTfflv^cW(i*Mi?u i tmmiz lx 

)t^Kfb'?-«it!i «: ft It L 0 ^ cOTtm^f b^mtiil * ft I! 

JO 'J*o-»*«li«U, IISRiCWI&tLtLio 
fc 0 f#bix/L-7tm^fb^lfet:^L, »«1 fcPlttO 

immmwik, wmn^x^tztzh, mmmn 

Y)V^.Xh^U fiO|ftl±fti>ofci', y! h^v7nvf 

[0 0 7 5] 
[*U 



(%) 

(A/m z ) 



2. 2 

6. 3 

6. 2 

ItUW 1 

2. 5 

7. 5 

7. 3 

it««2 

3. 2 

10.3 

1. 6 


[0076] mmm^intmn <o , 


fimmxz h z. t tffofrz, o 

[0 0 7 7] 
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